Participants included in the review
Patients with asymptomatic carotid stenosis determined by carotid ultrasound or arteriography, either with no history of cerebrovascular disease or with previous stroke or transient ischaemic attack in vertebrobasilar circulation or contralateral carotid territory, and patients who had undergone contralateral carotid endarterectomy.
All trials included patients with greater than or equal to 50% carotid stenosis. The proportion of men in the included studies ranged from 58% to 100% and the mean age ranged from 64 to 67 years.
Outcomes assessed in the review
The four outcome measures were: ipsilateral stroke plus perioperative stroke or death, ipsilateral stroke plus perioperative ipsilateral stroke, all stroke plus perioperative stroke or death and perioperative stroke or death.
How were decisions on the relevance of primary studies made?
Two authors selected the trials to be included in the review, and disagreements were resolved by consensus.
Assessment of study quality
Validity was assessed using a three item scale that assigns two points each for describing aspects of randomisation, and double blinding, and one point for withdrawals and drop outs. The scale ranged from zero to five, with higher scores indicating more complete reporting.Included trials were graded independently by two of the authors.
Data extraction
Two authors extracted the data independently, and disagreements were resolved by consensus.
Methods of synthesis
How were the studies combined? Odds ratios were calculated by using Peto's fixed-effect model. Publication bias was evaluated by using the inverted funnel plot approach recommended for meta-analyses with few studies.
How were differences between studies investigated?
Heterogeneity between studies was assessed using the Breslow-Day test for homogeneity.
Sensitivity analyses were performed investigating random-effects models (DerSimonian and Laird method), trial quality (equality weight), publication status (published versus unpublished) and trial size (largest versus the others).
Results of the review
Five trials, involving 2440 participants were included in the review.
Three studies received a quality rating of 3, and one was rated 2 (one study was not rated).
Ipsilateral strokes plus all perioperative strokes or deaths: The risk among patients allocated to carotid endarterectomy was clearly reduced (odds ratio (OR) = 0.62; 95% CI: 0.44, 0.86), with no significant heterogeneity across the five trials (p=0.07). The adjusted rate of these outcomes was 6.4% for the medically treated patients, and 4.4% for the surgical group, yielding an absolute reduction after carotid endarterectomy of about 2% over a mean follow up of about 3 years. With 3 years of follow up, about 50 patients would need to undergo the operation to prevent one event (including disabling or non-disabling stroke).
Sensitivity analyses were conducted with the assumption that, firstly, two thirds of all perioperative strokes in the asymptomatic carotid atherosclerosis study occurred around the operated vessel, secondly; all were ipsilateral, and, thirdly, none were ipsilateral; all three yielded similar results. Sensitivity analysis that excluded one unpublished trial also yielded similar results, and analysis by quality weighting did not change these results. Sensitivity analysis which excluded the results of a large asymptomatic carotid atherosclerosis study showed very similar reduction in ipsilateral stroke plus perioperative stroke or death (OR= 0.60; 95% CI: 0.36, 1.01).
Ipsilateral strokes plus perioperative stroke: Carotid endarterectomy yielded a significant reduction (OR = 0.46; 95% CI: 0.32, 0.66) compared to the medical group, with no significant heterogeneity among the trials (p=0.13). The fail safe method indicated that 19 randomised controlled trials of similar sizes with inconclusive results would need to be added to the present analysis to change this conclusion. Sensitivity analyses that excluded the large asymptomatic carotid atheroschlerosis study, and, separately, the unpublished trial, yielded similar results.
All strokes (regardless of vascular territory) plus perioperative stroke or death: The risk among patients who received carotid endarterectomy was reduced (OR = 0.68; 95% CI: 0.51, 0.90) with no significant heterogeneity (p=0.15). Sensitivity analysis that excluded the asymptomatic carotid atheroschlerosis study again showed a similar, although nonsignificant reduction (OR = 0.67; 95% CI: 0.42, 1.08). Sensitivity analysis that excluded the unpublished trial did not alter the results.
Perioperative stroke or death: Patients receiving carotid endarterectomy had a fourfold risk of stroke or death in the 30 days after treatment assignment (OR = 4.51; 95% CI: 2.36, 8.64). In two studies, several strokes occurred during angiography, and these events were included in this analysis.
